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(54) IMAGE CODER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To attain efficient 
compression independently of a natural image or an 
artificial image. 

SOLUTION: A pixel extract section 103 extracts a pixel 
at a lower right of a block as a coded pixel as a 1st stage. 
As a 2nd stage, the block is divided into four sublocks 
uniform both longitudinally and laterally, and the pixel at 
a lower right of a sub block is extracted. Similarly the sub 
block is further divided into four and the pixel at lower 
right is extracted. In the case of 8 X 8 block, all pixel are 
extracted in the 4th stage. The pixel value 105 of the 
extracted reference pixel is fed to prediction devices 
106-108 and a prediction error calculation section 109. 
Furthermore, the pixel value 104 of the coded pixel is fed 
to a selection section 115 and a prediction error 
calculation device 109. When the predicted result and 
the pixel value 104 of the coded pixel are determined as 
identical by a selection section 115, a coding section 116 

codes the order of the prediction devices and when a predicted value is not correct, the 
prediction error is coded. 
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Extract the 1st coding pixel as a pixel at the lower right of this rectangular area, and the 2nd 
coding pixel, This rectangular area is extracted as a pixel of the lower right quadrisected uniformly 
[ every direction ], and it may be made to extract further one pixel after another at the lower right 
of a rectangular area which quadrisects a rectangular area uniformly [ every direction ] and is 
made until a rectangular area becomes a size which is lxl pixel. An image extract means divides a 
rectangular area as a field of a NxM pixel of a rectangle which can cover an inputted image without 
a lap, and extracts all pixels in the rectangular area. All pixels in the rectangular area are 
extracted. 

[0075]The above-mentioned prediction means ranking memory measure memorizes separate 
ranking according to physical relationship of a pixel and a reference pixel which code, and it may 
be made for the above-mentioned prediction means ranking alteration means to change ranking to 
change according to physical relationship of a pixel and a reference pixel which code. 
[0076]The above-mentioned prediction means ranking alteration means makes a prediction means 
selected immediately before the 1st place of ranking, and it may be made to lower ranking of other 
prediction means every [ 1 ] one by one. 

[0077]The above-mentioned prediction means ranking alteration means memorizes frequency of a 
preselected prediction means, and it may be made to determine prediction means ranking based on 
the frequency. 

[0078]The above-mentioned prediction means may be made to perform prediction among 
reference pixel values from physical relationship of two or more reference pixels of the same pixel 
value. That is, a pattern of a position of a pixel which serves as the same pixel value among 
reference pixels is detected, and a predicted pixel value is determined. 

[0079]It may be made for the above-mentioned selecting means to change whether the above- 
mentioned prediction means is chosen and that predetermined value which is not chosen by the 
above-mentioned prediction means. That is, in coding which permits a prediction error, by a 
selecting means, compare a prediction result in a prediction means with a pixel value of a pixel to 
code, and judge whether an absolute value of the difference is larger than a predetermined value or 
small, but. This predetermined value is enlarged by a prediction means for which it was 
irreversibly suitable small in a prediction means for which it was irreversibly suitable (to or zero). 
By a prediction means, a threshold is changed appropriately. 

[0080]It may be made for the above-mentioned predetermined prediction means to change with 
physical relationship of a pixel and a reference pixel which code. In this case, although two or 
more prediction means at the time of coding each pixel exist, a prediction means changes 
according to a picture element position of a pixel which performs coding extracted by a pixel 
extraction means. 

[0081]It may be made for the above-mentioned predetermined value to change with physical 
relationship of a pixel and a reference pixel which code. That is, in coding which permits a 
prediction error, by a selecting means, compare a prediction result in a prediction means with a 
pixel value of a pixel to code, and judge whether an absolute value of the difference is larger than a 
predetermined value or small, but. According to physical relationship of a pixel and a reference 
pixel which perform coding for this predetermined value, when it is easy to predict a pixel value (or 
it is hard to carry out), it is small, and in being easy to predict a pixel value (or it is hard to carry 

I out), it enlarges. A threshold is appropriately changed according to physical relationship of a pixel 
and a reference pixel which code. It may be made for the above-mentioned quantization coefficient 

| to change with physical relationship of a pixel and a reference pixel which code. When quantizing 
about a prediction error, according to physical relationship of a pixel which codes in the 
quantization coefficient, i.e., quantization step width, and a reference pixel which computes a 
prediction error. When it is easy to predict a pixel value (or it is hard to carry out), it is small, 
and in being easy to predict a pixel value (or it is hard to carry out), it enlarges. Quantization step 
width is appropriately changed according to physical relationship of a pixel and a reference pixel 
which code. 
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determined in the combination of U and V. 

[01 34] [Example 9] Example 9 of this invention is described below. Even when each prediction 
result differs from the pixel value of a coding pixel, this Example 9 considers that prediction 
guessed right, codes, and enables the trade-off of image quality and a code amount. 
[0135]It explains using drawing 15 . The same numerals of drawing 1 5 and drawing 1 express the 
same component. In addition to drawing 1 . the composition of drawing 15 h as formed the decoded 
image calculation part 1502. 

[0136]Next, operation is explained. Only a different portion from Example 1 is explained. In the 
prediction error calculation device 109, a prediction error is broken by the quantization step 
which computed and was specified according to the stage and pixel phase of each coding of a 
prediction error which were computed, and it sends to the selecting part 115 by making the 
quotient into the quantization error 113. 

[0137]If the selecting part 115 has an absolute value of the difference of a prediction result and 
the pixel value 104 of a coding pixel equal to a predetermined threshold or it is small as compared 
with the order of the ranking of a prediction device, it will code the ranking of the prediction 
device in the coding part 116. When all the prediction results 110-112 differ from the pixel value 
104 of the coding pixel, it chooses that the selecting part 115 codes a prediction error, and the 
coding part 116 codes a prediction error. 

[0138]When the prediction error quantized when the selected prediction device was a prediction 
device with an error is chosen, the decoded image calculation part 1502 computes a decoded 
image, and sends it to the image storage section 102. 

[0139]The image storage section 102 is the decoded image computed by the decoded image 
calculation part 1502, rewrites the pixel value of the already memorized inputted image, of 
memorizes a decoded image to the field only for a decoded image. 

[0140]The prediction devices 106-109 predict using the pixel value of the decoded image 
computed by the decoded image calculation part 1502. Predetermined thresholds may differ with 
the stage and pixel phase of each coding. 

[0141]Since only the quantization step should be known at the time of decoding, beforehand, a 
quantization step is a coding and decoding side, and is decided, or is added as a header of 
numerals. 

[0142]In this example, reversible encoding can be easily realized setting a quantization step to 1, 
and by setting the threshold in the selecting part 115 to 0, without changing coding hardware. 
[01 43] [Example 10] Example 10 of this invention is described below. Example 10 presses down 
error propagation and enables it to obtain good image quality by not permitting an error in the 
case of the pixel of the 1st step in the gestalt of Example 9 further, for example. 
[0144] [Example 11] Example 11 of this invention is described below. In Example 9, although the 
selecting part 115 compared in order of the ranking of a prediction device, in Example 11, it 
defines the prediction device in comparison with the beginning. For example, by comparing first by 
a convenient prediction device irreversibly, the hit probability of the prediction device becomes 
high, and encoding efficiency can be raised. 

[01 45] Hereafter, the numerals of drawing 5 are used. For example, in the pixel phase 1, (D+D/2 
are used as first prediction device. In the pixel phase 2, (H+D/2 are used as first prediction 
device. In the pixel phase 3, (C+G+J+K)/4 are used as first prediction device. 
[0146]In the 1st step, (D+H)/2 are used as first prediction device. 

[0147] [Example 12] Example 12 of this invention is described below. In Example 12, the threshold 
of whether to choose a prediction device by a prediction device is changed. The coding for which 
an error is not permitted is carried out to the case of the irreversibly suitable prediction device, 
i.e., the prediction device using a pixel value as it is. The coding which permits an error is carried 
out to the case of the irreversibly suitable prediction device, i.e., the prediction device predicted 
by the linear combination of a reference pixel. 

[0148]For example, in the case of the pixel phase 1. The prediction device which makes a 
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[0 0 3 2] AXH«-C«*««j^UfeXSS*flJ«*** 

B«*ft> - ;>fx^4t&o i2 

2 (a) IZtfL tz&lHtT- 7)1* Cto L fc* X 

b • y -f X0)«tH2 6 (a) J3<£^ (b) 

-To mn (a) a*A#B«u ma (b) **a*w*-e* 

*?4H»^*WWfcWi* AXB«U*tLTBR* 
$■112 7 iZTjk-fo 

[0 0 3 3] i«B«tty>fX015»-ea»H* 
H±-et *fc*. JPEG-Spatia 

[0034] ttz, JPEG-Spatia I ~J5&<0£. 

[0 0 3 5] Z<r>*7izmi, *2 0B£*«"C(i*a^ 

3 1 4 5*^«0#ffi3&«**o ttT, ^3<7)^*^Jk L 
[0036] S 2 9 3 60^*WOffl««kS^g<7)ffi 

i&mx$>z>o mm&ftm^e-i 1 3 1 4 s*&«o± 

»*#IELfc*>0-e**o 2 9 0 1 liAXBttA 

2 9 1 0(±gftfc®«A*SS. 2 9 0 3AIItff 
*fk». 2 9 12 C±aftflftffiHHtt& 2 9 0 5«±AX 
Bf£C1Sffi. 2 9 1 4<ia«SB«l£fiSBs 2 9 0 7 ii A 

JLVSmm^fa 2 9 16 agiftSM^ 2 9 0 9li 
flft£««. 2 9 0 2 liAiJAXBft^- 2 9 11 
(iA»e«&B«T r -** 2 9 0 4 liAIIK^f- 
2 9 1 3<ififtB{fcfiF*-7'-*. 2 9 0 8 ii®-^ A 



(6) # B 5 ? 10-327418 

Utr-^, 2 9 1 7im^&$m®L7'-9X&Z>o 
[0 0 3 7] 02 9 0«.«(^i/»TBHt4o AXIH& 
A£fflS2 9 0 1 *J:0 p a»B«A»»2 9 1 Ofi-ttt-P 
Ji#WfJ:OAXB«. a«B««rA*U A^AXSfS 
7*-* 2 9 0 2. A»fi«B«r-^2 9 1 1 t Lt A 
XB««F*ft»2 9 0 3. aftB«ff9fttt2 9 1 2^ 
m&-?Z>o AXB«fiHHt»2 9 0 3 JsJlKS&BffeflF 
*fMP2 9 1 2 l«iimjAIItf'-^2 9 0 
2, A^i^Ufgx-^2 9 1 1 K-tft-MU^a&Sfc 

4 . ntmrnt^T-t 2 9 1 3 1 lt % AXMigfa-tt 

a 2 9 0 5, a&BIKGttff 2 9 1 4-^jSffl-J-* 0 AX 
B«te*0 2 9 0 5 J5J: Va«&B»IB«» 2 9 1 4 (** 
tL-P*iAXB«W*T'-^ 2 9 0 4. I^ISMf- 

^2913 *— eswuf&su **iWAXB««-5Hr> 

2 9 0 7. BliRBtta«ff2 9 1 6-^»ffli-*o AX® 
«ffl-^«2 9 0 7^«tlK&«tB«a#«2 9 1 6 it-tit 
<*-AXB*fmfc»2 9 0 3. B&Bttff-^HR2 9 
1 2^tT*>*tfc«J^k(C»^&«»ja«t AXB««F 
20 fr-^ 2 9 0 4. iJKB««F*-f-^ 2 9 1 3U»L 
Tffv\ afAIB«f-^2 9 0 8. ffl-f-e^Wfft^ 
-*2 9 1 7 t LTB«*«»2 9 0 9^*1" * 0 B 
ffe*«» 2 9 0 9 iam-^AXiB1£T'- * 2 9 0 8 
a&Bfftr'-* 2 9 1 7<0^j&£ff0o . 
[0 0 3 8] »ft^ov^TtiRBB*:*B&-r^o 

[0039] u_Lcoi^wo+-eAXB«« : ^l:a2 9 0 
tv»9lB«****trv^ 0 *fca»B«»*fk»2 9 l 

50 2 Tff*>iisff*ftii, o i m$m\z& 

TJ PEG^cOB^E^^J L^vUi&tfZtiX 
^Zo &*MMt a Ci'*) J PEGtli*RWt?v^ J P 
EG-DCTMOCtWo 
[0 0 4 0] 

Jt±«Sf &fl£B«««Ofl«t«l* < Wi=Ht-? Z> z\tx 

^o fl£*Wl*Jc.y vO*^AXB«^»LT«i. ^x^-h 

3B«^*«-}-*BffcW±. S5V>BE^I*oor^^b^ 
tt-e*4^i:»L, »!Cj:oTBSlMt3Wefl:LTL4 

[0 0 4 1] 4fc. *2oe£*W±, B— OB3Wi3Wi 

<DW&<Vfr%m^XTffi$:?T<>X^2>tztb. =fffl%j&ik 
50 *<nik#tSftv» 0 4fc, ftj&«MJLOttj£4H£ 



11 

[0 0 4 2] m 1 *2 0>ffc*0tC 

li> JWttoff^t^ftT, gjKE<kC«AXIft(:(>« 

[0 0 4 3] 83 wftj&W-fc^TttS&IiflfcfcAISi 
< Hfc * Kff#fWM- S ft* fc*. - 

[0 0 4 4] 4fc«F^k«*, tt*«I*C2MH± 

[0 0 4 5] *«W«4±aL*:*W»=**."CftS*Lfct 

HT«4J|t-«>^9F*ft«E*«:IMH-*Ci:*BWi:i-*« 
[0 0 4 6] 

[gna*»*-rsfc*<o*iat] jsit\ *#£f8£f&9§^ 

■&<, S J P E G^o^-f-ffc*** e E«-erl6i<?> 
KflHMfc 

J2Lh«>«jflC*» <b , Ha*a«MW Srffl v»rflF*fK 

*flEW«* , T>rtt »»hh k§sa * * t «5 "C * * . 

[0 0 4 7] o?tc^|&^<7)«t^*ij£W-r^o 

*rav»aa *&»a»v»mn (*n 

[0 0 4 8] BEK^fkS*.fcJSffl«>#JSW3S 

*»aLT4WM-4. ^SJif§#£ire'fk-r*<o-c-{i 

i±, ®fifeoai*?uj:or^fk-r-6o 
ioo4 9] «scoH«oai*»$ogFaf 

r«>»jbb*j:* ttjeraaasaa**-*-. mi 8 



(7) 1 0-3 2 7 4 1 8 

72 

ti> 118 (a) IzmZtiZ J: d 4rH**#fflli - *o * 

[0050] lis (b) -eii, -S-SKOMft^StlD-r 
£2*TC/i?£gc«J$£^-ro ^4SPg(4S^iSv^^ 

LTV>5„ 

[0051] *nt:it>, *»m±, ^rnvrnzwrn-tz 

[0 0 5 2] ifc, 44MB(2 % A7Jlift<0H^m«rgEm 
•fr-rtc-e^ti^aiLT^-f-fkSr^f^o ZrOfzK)^ t$2 

t^T-^. &l«ta£3!5fl]J:lJ fc&v>##<rk3s&*£#*C 
20 [0 0 5 3] ifc, XlJWi&Zfi-mmitiUZfr 

[0 0 5 4] 4^:, ^<05^^x^^>r-<±i£«i-^» 
H^{±iS^4®^ te, ±, ;£_h) T-*^^ « 

^:i5^81l5g te. tE±, ±, iT> T, £ 

[0 0 5 5] g^.Mft-Cll. HI 9«C^StL^,J:^»C, 

30 iBMmm.m^>'ss.-T}i> t ±X'$> o . js®-rs#BB® 
v^;tcioT, &2<r>i£itimzt) ^m<oM.^mm 

[0 0 5 6] itz, ?«»«>ftt>il4i«Tai 
[0 0 5 7] 4fc, *&Wtt. ^ailf^^tcW+L^ 

io-r« &wm$Htit*nm.-t&. ztuzxox. oris 
[0058] *:^i±s ■sim<?>m&i*. f»» 

ft. WiS#^"fkt:SLfcAXli(Sfc, SWMf*fti;l 
l S^Sf&^m-o^Yk^ar-a^wu^-f-fkr- § 

50 
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[0059] o^\z^m<ommzo^xt t#>xtm 
[0060] t -r> *%m~itti£. ±&v>B&}imm 
-a £ -matt * t , ±KHfMBS¥« 

v>t, ±&m^rim&mm<r>wm®.* : ?M-tz>-b^ ttz 

*tt*«v»Tfillll LtBSHS t WBwTiBBaS*#m-r 

o «tt *E«-r * Tm^wamm^&L t , «rsem&<?> 

ML fc^PM3M£ <r>mm tit K JiB^B^SJBtt 

[0 0 6 1] iO»«|c«v»-CJ±. B«**#4f**** 
CIt). ±T£*w«*«#ttoB*B***i!gB*fc 

* £ i IC J: IK ^*fi<0#E*B1fcOTjg«»^ftrt::iS U 
[0 0 6 2] AJ3Wm<0-Uttt, ft®, lift 

[0 0 6 3] it, £<D*j£ici5^-c, la-fBtefcaw 
1" *«-f-il^*ffi^ £ £ <b K^ffi L , _tiBB«ffi«# 

±ie^sijM^ffi t ±Ka^ifc*f*B*«>B*B t #m t 

EH<MB«#«i-a*H«ttE*L, ±f£Bfl§#ifii#l3: 
ti, -LiB#MB5iti:L-C, -LfEW£fS1I3M£ic!E1i£*i 

$ix/c^®fSr% BtUffi1gS*i.fcA£Bf£*>E3Hi*: 

*e»i- *b*«u^ «*B«*tt¥»-c»tts*i 



(8) #KJ¥ 1 0- 3 2 7 4 1 8 
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[0 0 6 4] ttz, _hEB«^aMU ^BBSHifciE 

ftt^^smffioKv^a^RfcaHRu ^t^?i 

10 [0 0 6 5] t fc, ±B»R*gWi, Tffl^KBtto* 
v»JBC, ±E^iM^&<7> ; ! : -?lH£i:, iLEIWfcfcf-fcBS? 

minm-tifm^&ixn-ti, «t 9 u lx uv>, 

[0 0 6 6] JiB«R*««±, Bfse«>*W¥l8«> 

TOBfc, ±fB^{WfeBBOB*Bi: tifcttU * 

s*b#il, -e-<umo»-g-i±, TBBBBfciEflr* 

[0 0 6 7] Wmm&DtWL^&ZZhizMttL. 

fmm<r>wmmztiaM.Ls *<om%z*&^\v$m.wm<r> 
30 ^rit^^omm^m^'mi, t>ti>t<?>xt)WiisfeX'ii> 

[0 0 6 8] tfz, TWWHSa^Hfcf** ? "b U*« 

So 

[0 0 6 9] Sfc, ±E : f88^{i, #fiBM^coii*ffi 
Sr^-ai'ttt-rs &r>\z LX fy i 

40 [0070] it, ±^m^mt, fe&o&mwmn 
wmfe<nmm*i'm®.b-ti>i.*>KLxi> ttm 
ma. &&<o&mwm*>wmmzw : %m<7>ttn{<Lmz& 

tfzfa&.zmrtxirvtti t ->fz i> <r>x-i>z> 0 
10071] ttz. ±ummmm^mt. ±tm^m 
MLwm^frmw&ft<r>miikmzm\ix, mw.wmo& 

Si' i ^g;tlEft?€S i •) CL-c i J: ^, 



-8- 
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[0 0 7 2] ifCs ±Kr?9t&8m&£Z&8t&* ?ffl 

[0073] t£> ±ia*«*»«ttjEH#a«±, 

[0 0 7 4] 4fc, .LEH*«lffl#JS:l±, ±EBf£Effi 

***«5*T«>lf 1 xilf^Si: 

ft*i-c** ti&&-*2>X7\z^xi> iv^ e isffeiftffi^ 

[oo7 5] it. ±ET«#a«fiE**ai±x 

■ft*1f-7lilgt#fiBiit(|^g|}|#KJ;o-C, giJ^OJH 

[0 0 7 6] 4fc, ±e^ mtr 
[0077] 4fc. .uejpa*««tt*jE#«tt, 
[0078] ifc, jtE^a^w** #!&®anBo-5 *> 

[0 0 7 9] 4fc, JiE*tR#Sti, JtE^ilWgl-J: 

[oo8o] it, iEBfjgo^ai^eii, n^mn 



(9) 1 0-3 2 7 4 1 8 

[0 0 8 1] Sfc, ±EBr£0*l;J\ fiF^fc*fr-*MS 
fc#JHH3lSOtt«W#UJ:oT, Hfc* X ? C LX i> X 
v> 0 oil), 7«KB*ttOT«ttHHI:o#g\ «Rs£ 

urn t l r -e o^oifiwttjjw sfeo* <t o * # 

fi8L*v> (*5v»l±Li:<v>) < "T*. 

tt^-ttzfi owmt mmmm^ammmz x -> raej u 

[0 0 8 2] ifc. ±fBH^tt£tl#^t3j:,T, 4MB* 
JO [0.08 3] it, #J&H3S<0/<* - Vft^a* S h 

[0 0 8 4] ifc, -tK'^-v&Se^Stiu 
ItiSfffilfOfirt^P't* J:^ IzLTfc X^ 0 f 
40 =5?to*>> #Hg®3S**> *Sv»{-|S|— ®^*^*'!5ri.»*» 

[0 0 8 5] i/c, ±ie/<*->ifet#g:i±, ftinx 
[0 0 8 6] 4 fc, -hE»*fl:*»l*, ±IB«R*R-e 

[0 0 8 7] ifc, ±B*9HHMM£«±. «-#J$nt«-S9 

so mi$.<r>mk<r>wm*x, &xf-m^fstim.i> t i®.<'>&& 



-9- 
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[0 0 8 8] ifc. ±tm^it^&i*. ±!Sl«fSt- 

[0 0 8 9] 

[0 0 9 0] [mifeflj 1 3 Xftffl 1 1*. AiJHlft . 

WT, EM 1 Zm^Xt&Wi-2>o m 1 iz&^x, lOlli 
A;fr®fgU l 0 2 tJHffiWBSSlk 1 0 3 (4B«Jfttt«^ 

I 0 4 (ittffl $ *Lfc«HMKB»* 1 0 5 lifflffi $ 
B5B5R. 1 0 6 14JS 1 *>^a#. 1 0 7 <4» 2 <D^m 

1 0 8li*N*>*B«k 1 0 9 tt'FaURSttttfl* 

I I o \tm i o^ae*. inii*2 *>?att*. i 

1 2li«N4>¥BIM^ 1 1 3(±THMII. 114BT 
aSJKffiCIf 1 1 5 (iBRflk 1 1 6 li«HHb»* 

1 1 7tt«p»^ 1 1 sii^aisiiwajEjEa-c**, 

[0 0 9 1] ogfc, *H«lo»ftK:ov»rBl9!i- 
&o Ell Ki3v>-t\ X*Hffel 0 1 !*-B.Sf£SB«*Bl 

o 2T*iB«^*t*o ze>m> B*ttffl* i 0 
BB«ffl*-e**o B*Miffi8& i o 3 ttufssigas 1 0 2 

**TB+*fcaKdWft*«B**»mi-*. 

[0 0 9 2] 1 0 3 -CttB S*tfc#JHE**> 

Itttl 0 5 im 1 ^ffl* 1 0 6> ^2^S9S1 0 7 N 

»N^a5^i 08. ?aKSttffi#i 0 9ua&tt»« 

HI 0 4tt«iRSPl 1 5 k, ?aK£Jttt*l 0 9K3£ 
[0 0 9 3] mi ^8H» 1 0 6 -f&N^aOi? 1 0 8 X 

tt. mmm 1 o 4 *«v>r43r5HtB* 1 0 4 ^m-r 

h 0 110-112 t4S«£& 1 1 5 £36 

*t*« flSlSffiSl 0 9WSJf5feOTB#*JBv*T 
«HHfcBaM>BSMtfcTBU *0^a**k«HMfcB 

»oB**«>ft»*ti*u =?mmmi 1 3 k ltik 

»«C^e>n^o IflTMl 0 0 8 

[0 0 9 4] ^ffl#Hgfi:fEmS&l 1 4-Ct±, TB&PB 

^BWOHOMKl 1 *l¥ 
3091 0 6-£N^iSf?l 0 8<0^fflfe*l 10-11 

2 k , «MWfcB*^>»«« 1 0 4 coit&Zff 9 o 



00) 0-3 2 7 4 1 8 

[0 0 9 5] aftftl 1 5(4, *B*^WttOJ0«iJfctt 
*ffv^ ?Btt*fcffHHtBXaBSttl 0 4SPBCC 
*o?BBOM£*tiHHUBl l 6-eflF*flrJ- 
&<> ^ro^att*! 10-1 12k. #^<t® 

0 4^Siotv^*^ N S3RST>1 1 5 
ti> ^a^*flF^r&£fc*»RU «HHfc»l 1 

10 0 9 6] £*>ic. "FaSffittSHEttl 1 8(4. £ft 
70 »11 5T-«!R§tL^fllSojlHffit ifirk LT^ffllS 
JBffiE1»»l 1 4 0^a*«ffi*agiEi-*o ^SJSflKffi 
1 814. GlttCsMRff 1 1 5-CSHR3*tfcv*£ 

x<o^8m<o=?m&m&* 1 tw« cc-e 1 rir* k 
{4s m&o^ ai#**, (m+ i ) tt*>?a»c:&<& c: k 

Oo ^asatk***^*, »#o^a»#*R*3h.fc 

k Mrwtx^ §<^^^t **ra $ o 
t\ ^aKsonmsLO^H^LrfcAv^ 

[0 0 9 7] otfic. BXttmSl 0 3(0t»flF«rfffliC 
20 ttM-r&o H2«±B*iftffiSSl 0 3*SI9f*(><Of* 
«K B2C*;$iL&J:?u. H^fflaiffi 1 0 3 l±X&W 

4 ^ i: 8 x 8B*orn y ^ i:5MBt4 0 

[0098] s&cH3 zm^xmrnibthm 103 

ftiRWtio IS^tta5$r>l 0 3 I4H3 t-*$tu^4d 
mkUTWtbi-^o »2gEhLt, 7n7^*j8«ft 

8X80^n y *Xt±. *4«B*t?ff "5 k, £T 

[0 0 9 9] -ootrrny fPW&lzfrfjritiffo 

fci6C3ooB*^)tt«H4:oT. B*0***fi[«0«t 
*f*tH3^)4^:Wn*<o ^IS^tO® 
3R (STOI*) co<^t4. Hfco«BoB*kr±ttK**» 
4*fc*>, ftTOB*t»iaBOBBkLTs JttT^ 
80UJRI>a^o H-WKft* (I^C^^^CO) "^'7'"7' 

fiffll. 2. 3 0WH»#ffc«rff9 kf 
^k. H4H^^tt^<t dU. *4B«LfcB«c« i »ft 
S«i.fcBB*#!HB*k ttjflttlt^o 
[0100] **:f»S (1 0 6- 1 0 8) l:ov^ra 

5g(4, D, I, GtnctWiio ^ao^ 

50 <DDOB*ffi«:-e<0 4*^att*k-r&o 



-10- 
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© i <n hsmi ft* <?> 1 4 ^aws* t -t z 0 

® (D+I) /2 OtW«*frTflWr*j:-r« 0 
[0 10 1] W«C ttt20»^)tt!Mlt 

cr. h, i, cmct^^o ^aist it, & 
© i 4^jM@mt-r^o 

© (H+I) /2 ei»»ft** : PiBtt*fci-*o 
[0 10 2] ffi*3o»fr^*«n*r*, 
tf, C, G, J, Ktn-t^-e^o TJISfcl 

© c oaasii * <r> * t ?aij«# t -r * c 

©G coM^flift 4 4 Tffltt* t irZo 

©j oi^«*foti^i8*i:t^o 
© k <?5 b»ik ft * o * * ^aie* t -t Z> o 
© (C + G+J+K) /4 ottiMM&fc^aote**-* 

[0 10 3] SSlSB^Ii, D, Hft#SB®^t-T 

©H Olfl ft * CO 4 4 f ffllft* 1 1" * o 
® (D + H) /2 OtHW**«rfiB«f*fc-r*o 
[0 10 4] #raii3j|^ii(Si±£l±^Rofe«>o-e<± 

[0 10 5] ?«K%*tB«l 0 9li«itf. £JlTcoff 

i (d+i) /2 

©ffiffl2CO^. (H+D/2 

®1£ffi 3 0»<S\ (C + G + J+K) /4 

®»l«BO»^ (D + H) /2 

^aog^irmsi o 9 (±m<ogmwm*m 

© (B + H) /2 
^ftfflv>Tfc&v> 0 
[0 10 6] *M9HHfc«i 1 6 0|6^ftff«HcK^ 
*o flF*fkSl 1 6^i. jURSPI 1 

m wire t »*«* : P«Ba6#j» 0 

irn^^rto^«^ii. [16 (b) UTFStt&i^ 

i rn^^^coifiia^coKua:^^. iro^ 

0 3 0{:^tU^t^t^^o 0ffx.ll 0 6 (b) T-ti 
£LTV>* 0 «MMfc*l 1 efiCti^SootiigiftEF-Si- 
[0 10 7] Wxtf, f ffl»OTVHB***a\ fllfi:^ 



(11) ^¥1 0-3 2 7 4 1 8 

20 

fc^ 7 -7 >4f-§-ft e 7 co <t 9 KM£ r & £ £ rt*-e£ & 0 
#*fii:*tLA7-7>flFfffci|f% 4*:, n*»c*fl|| 

[0 1 0 8] WfflMRMU 1 tf9 hOflNR-Cfttfcib* 
x.il MH, MR, MMR, QM#-§-fM*-e*>* 0 

[0109] [^Jfetfti 2 ] og-H*^OHJS01J 2 tco 

te*fflv^^or-** 0 &#o»«;«jijfi«i i t mm.x 

hh<r>xm 1 ft®JL#SB$afcv* 0 

[0 110] iBl:*$WJ:^:, ?&BSJRti:lB1SS 
1 1 4(4. »lRBOflF*ffcif*fc, »2&PSr 
»1) x ®2gp& (B3MWB1) ..... SS4&F& 

(M3?fii*i3) *X\ &X<Dfr®tt. W««t»U»L 

[0 111] ^iB»«ftJEK»l 18k «F»iKB*0 
SKr k ffiffi tCJS t XM& ft ^lEi" « o 

[0112] w^itmmtmmwmvuwi&fii^m'&iz 
*w&<vmMLizttLx&*tiiz&m%&&zft^*wm 

[0 113] -^HifeffiI2^J:ttd s^^jft^ttftW 

[0114] [nmw 3 ] o r \~*§m<o$mm 3 tco 

v^rgiw-r^o -^J&^i3«±. M^lftffi^i 0 3co}fi 

/±i^J?(lX^ftJ[?Dx.^^co-e*^o »T, H9ft#S5L 
TgiW-r^> 0 EI 9 CO (a) ^$^^>j:^u. tryp 
•y^cofefflft^^o ^^^-rn^^t^sa^cor 

n^yvuy ^ri[i9co (a) oi^:f^^^ 0 
-f-LTjaTOIR-eiiSRfflflSWl 0 3-CfiSifftttm-f 

40 [0115] ifSii;, SiSKcoM^"r^^*>. ■/ 
n-y^co^Tcoii^ftfflai^^o *U»2SBOIBaf*' 

y/n7^W0, 1. 2. 3coJ(ST-fflaii->2>o 
yn y^rt^rcoil^ftftffiLr^^. ^co-9-^rn-y 

^^fflcoH^ft}*ai-r^o tw^ro7 ^e^iio. 

1 > 2. 3 0JB-Clftaj-r&o H*«£*«il. 2. 3 coKS 
[0 116]g*tU, 8X8M^co-rny^coJg 

^ dj9co (b) {c^^tt^m/^T-ttas^ff^tt^o 

50 [0 117] ^C0^gS<7>^ % ±t&<D<*77'Uy?<0 



-11- 
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(ci) izmztiz xo^mmt^mmfn 

Lfrtti&frotiiP* 09O (c2) fC^StUSJ;? 

[0 118] [XlfctfM] ogTK, *%H<B%;|fcH4£ 
o^tBRtio -«>«fc«4«i. ?ffl«Hft£K»l 
l solM^-WtSttOT^^o 

[0 119] £ttmt;&v»Tli* ltt»Uj«R*tt3fcT 

[0120] [SOkfll 5 ] o ?K*#E<D3!««I 5 i:o 

^rftwtio -<7)^tfe#i5{±. in&^isiwft^ n 

[0 12 1] *£HkOTU*»tT<i:. 
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